Involvement of acid-sensing ion channel 1α in hepatic carcinoma cell migration and invasion.
An acidic microenvironment promotes carcinoma cell proliferation and migration. Acid-sensing ion channels (ASICs) are H(+), Ca(2+), and Na(+)-gated cation channels that are activated by changes in the extracellular pH, and ASIC1α may be associated with tumor proliferation and migration. Here, we investigated the role of ASIC1α in hepatocellular carcinoma (HCC) migration and invasion. The expression of ASIC1α was examined in 15 paired HCC and adjacent non-tumor tissues by immunohistochemistry. Reverse transcription (RT)-PCR and Western blotting were used to assess ASIC1α messenger RNA (mRNA) and protein expression in the HCC cell line SMMC-7721 cultured in different pH media or transfected with short hairpin RNA (shRNA) against ASIC1α. Cell migration ability was detected by wound healing and Transwell assays. ASIC1α expression was significantly higher in tumor tissues than in non-tumor tissues, and it was higher in HCC with postoperative metastasis than in that without metastasis. ASIC1α mRNA and protein expression was significantly higher in SMMC-7721 cells cultured at pH 6.5 than in those cultured at pH 7.4 and 6.0. shRNA-mediated silencing of ASIC1α significantly downregulated ASIC1α mRNA and protein expression compared with negative control or untransfected cells and inhibited HCC cell migration and invasion. ASIC1α is overexpressed in HCC tissues and associated with advanced clinical stage. A moderately acidic extracellular environment promoted ASIC1α expression, and silencing of ASIC1α expression inhibited the migration and invasion of HCC cells. Suppression of ASIC1α expression by RNAi attenuated the malignant phenotype of HCC cells, suggesting a novel approach for anticancer gene therapy.